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Objective 
To investigate the famentation performance of the ysast LNH33C on corn fiber hydrolyzate. 

'Materials and Methods 
Yeast strain 
The organism used in these studies w a  the genetically engineered Purdue recombinant yeast 
LNH33C. The seed vials were prepared by growing the cells in YEPX media for 18 hours, then 
diluting 1/2 with a 40% (w/v) glycerol solution and quick freezing. The organism originated at 
Purdue University (Dr. Nancy Ho) and was supplied to NREL by Amoco Corporation. 

Inoculuni Preparation 
A 1-mL frozen vial stored at -70" C was thawed at morn temperature and inoculated into 50 mL 
YEPX with 2% (w/w) xylose and 1% (w/w) CSL media. The first stage inoculum was incubated 
at 30" C in a rotary shaker (150 rpm) for 30 hours. The second stage inocdm was started with a 
10% inoculum from the first stage. The media composition was the s m e  as the first stage and was 
grown for 18 hours. 

Growth Media 
The corn fiber media was prepared by adding 2% (w/w) corn steep liquor (GPC), and 1% (w/w) 
yeast extract to 15 liters of pretreated corn fiber supernatant. The corn fiber was pretreated using 
a proprietary Ammo process. The hydrolyzate (pH 1.6) was autoclaved at 121" C for 90 minutes. 

Inoculation 
The fermenter was charged with 900 mL of the hydrolyzate media described above and the pH 
was adjusted to 4.91 with 52 mL of 5M NaOH. The fermenter was then inoculated with 100 mL 
of the second stage inoculum. 

Growth Conditions 
The continuous fermentation temperature was maintained at 30" C and the agitation speed at 150 
rpm.  The steady state volume was 1000 mL with a resident time of 72 hours. 



Analytical techniques 
Glucose and ethanol concentrations were determined using a Hewlett Packard 1090 HPLC 
equipped with a 1047 IR detector, HPX-87XH, and a HPX-87XP column. Column temperature 
was 85" C. Samples were centrifuged and sterile filtered (0.2~)). 

Results and Discussion. 
The fermentation experienced a considerable lag of over 24 hours compared to cultures grown in 
ideal media (media without the inhibitors present in hydrolyzate), which usually have the glucose 
utilized within 20 hours. The glucose was gradually metabolized from 20 g/L to 0.5 g/L in about 
40 hours during the batch phase of fermentation. After the start of the continuous phase at 47 
hours of the fermentation, the glucose level increased and remained steady at around 2.7 g/L, 
implying a continuous production of glucose from oligorners or an inability of the yeast to 
metabolize the glucose in that residence time or both. The optical density remained steady 
throughout the fermentation at 15 (@600nm). The viability also remained steady at 3x107 
CPU/mL and the plasmid stability at 90%. In this fermentation, the xylose is not being co- 
fermented and remains unchanged at 30 p/L, which may be the result of inhibition by the 5.5 g L  
acetic acid present in the hydrolyzate and other unidentified inhibitors. Another explanation for the 
remaining glucose and xylose is that the residence time is not long enough for the organism to 
utilize these sugars. The yields have not been calculated at this time due to the lack of data on the 
oligomeric forms of glucose and xylose present in the fermentation vessel. Possible solutions to the 
lack of xylose utilization include increasing the residence time, increasing the pH to diminish the 
effects of acetic acid, removing the inhibitors in the hydrolyzate, providing continuous inoculum, 
adjusting the nutrients to optimal levels, increasing cell numbers, and increasing aeration. 

Conclusions 
Although the organism was capable of fermenting glucose in the hydrolyzate, it experienced a long 
lag phase and was unable to utilize any xylose at the residence time of 72 hours. AU fermentation 
indicators such as glucose concentration, optical density, CFUs. and ethanol concentration 
remained steady throughout the run indicating a steady state fermentation. 
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